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BONE ANCHORED BONE CONDUCTIVE
HEARING AID

TECHNICAL FIELD

The present invention relates to a bone anchored bone
conductive hearing aid. The invention relates specifically to a
bone anchored bone conductive hearing aid which has a bone
implantable screw with an implant axis intended to be gener-
ally perpendicular to a bone surface at an implant point and a
skin penetrating abutment which 1s connected to the implant-
able screw through a contact surface at a contra-lateral end
thereof where the abutment at a lateral end thereof has a
coupling surface whereto a hearing aid 1s detachably coupled
along a hearing aid coupling axis.

BACKGROUND ART

Bone anchored bone conduction hearing aids are essential
for the rehabilitation of patients suffering from some specific
type of hearing loss for which traditional hearing aids are
isuificient. This type of device consists of an external hear-
ing aid with a vibrating transducer which 1s connected via a
coupling to a skin penetrating abutment mounted on an
implant fixture anchored 1n the skull bone. It 1s important that
the coupling 1s suificiently firm, to avoid poor transmission of
the vibrations, but 1t 1s also important that the coupling 1s not
too firm, since 1t 1s also important that the hearing aid falls off
in case of a sudden impact, to avoid that the skull bone
anchoring 1s damaged. In a coupling like this there are always
coupling forces pressing components in the connection
against the abutment. The coupling forces can be generated
by a separate spring, a flexible material or by a magnet. The
patient takes on and off the hearing aid daily, so wear and tear
durability of the coupling 1s also important.

DISCLOSURE OF INVENTION

In some cases with conventional implant systems, the
implant fixture, anchored 1n the skull bone, can end up 1n an
unsuitable position due to anatomical variations.

An object of the present invention 1s to provide a hearing
aid which overcomes this problem.

The object of the mvention 1s achieved by a bone anchored
hearing aid as defined above wherein the implant axis and the
hearing aid coupling axis are arranged at an angle o with
respect to each other

By providing such an angle between the two axes 1t 1s
ensured that the hearing aid may rest coupled on the abut-
ment, without touching the skin of the user at any other point.

Further objects of the mmvention are achieved by the
embodiments defined in the dependent claims and in the
detailed description of the invention.

As used herein, the singular forms *““a,” “an,” and “the” are
intended to 1include the plural forms as well (1.e. to have the
meaning “at least one”), unless expressly stated otherwise. It
will be further understood that the terms “includes,” “com-
prises,” “including,” and/or “comprising,” when used 1n this
specification, specily the presence of stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, components, and/
or groups thereof. It will be understood that when an element
1s referred to as being “connected” or “coupled” to another
clement, 1t can be directly connected or coupled to the other
clement or intervening eclements maybe present, unless

expressly stated otherwise.
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2
BRIEF DESCRIPTION OF DRAWINGS

The mvention will be explained more fully below 1n con-
nection with a preferred embodiment and with reference to
the drawings 1n which:

FIG. 1 shows a sectional side view of the angled abutment
with a connection screw,

FIG. 2 shows a sectional side view of the angled abutment
with the connection screw joined with the implant fixture, and

FIG. 3 shows a bone anchored hearing aid attached to the
angled abutment,

FIG. 4 shows a sectional side view of the angled abutment,
with an internal flange portion arranged for the connection of
a vibrator unit,

FIG. 5 shows a bone anchored hearing aid attached to the
angled abutment at the internal flange portion thereof.

The figures are schematic and simplified for clarity, and
they just show details which are essential to the understanding
of the invention, while other details are left out. Throughout,
the same reference numerals are used for 1dentical or corre-
sponding parts.

Further scope of applicability of the present invention waill
become apparent from the detailed description given herein-
after. However, 1t should be understood that the detailed
description and specific examples, while indicating preferred
embodiments of the invention, are given by way of illustration
only, since various changes and modifications within the
spirit and scope of the ivention will become apparent to
those skilled in the art from this detailed description.

A hearing-aid attachment system 1 for connection of a
bone conduction hearing aid (FIG. 3, position No 2) to an
osseointegrated implant 3 1s shown in FIG. 2 and FIG. 4. The
system comprises an implant 3 which 1s fixated in the bone 10
ol a wearer as especially indicated 1n FIGS. 2 and 3. As seen
in the figures the implant 3 comprises a screw 3 with an
external thread 4, and an abutment 5 that goes through the
skin 11. A hearing aid 2 has a coupling 7 that allows the
hearing aid 2 to be connected to the abutment 5, as 1s seen 1n
FIGS. 3 and 5. To this end the abutment 5 has a coupling
surface 15 at its lateral end. (With “lateral” 1s to be understood
a direction away from the bone or skin surface whereas con-
tra-lateral 1s to be understood as a direction towards the skin
and bone surface of a wearer) This coupling surface 15 1s 1n
contact with the hearing aid coupling 7. In the embodiment 1n
FIGS. 4 and 3, the coupling surface 1s provided at an internal
circumierence of the cup shaped abutment 5. As seen 1n FIGS.
3 and 5, the axial onientation of the hearing aid coupling 7 1n
relation to the implanted screw 3 1s decided by the axial
orientation of the coupling surface 15 when the hearing aid 2
1s attached to the abutment 5. The abutment 3 has an implant
contact surface 16 at a contra-lateral end thereof and this
surface 16 1s 1n contact with a lateral end of the implant 3. A
hearing aid coupling axis 20 1s defined by the coupling sur-
face 15, and an implant axis 25 1s defined by the implant screw
3. As seen 1 FIG. 1 the abutment 1s designed so that there 1s
an angle a between the hearing aid coupling axis 20 and the
implant axis 25.

Generally the implant screw 3 1s to be implanted perpen-
dicular to the bone surface, but this 1s not always a well
defined direction as the surface of the bone 1s not necessarily
even, and also during the implant procedure some variation in
the screw placement may follow due to the craiftsman nature

of this procedure.
The angle a 1s preferably in the range between 5 and 20

degrees.
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Preferably the angle o 1s provided by an angulation of the
coupling surface 135 and the contact surface 16 with respect to
cach other.

Both the coupling surface 15 and the contact surface 16 are
circular. This allows the abutment 5 to be turned around the
ax1s 23 and fastened at any rotational angle with respect to the
implant screw 3, whereby the angle a may be freely rotated
about the implant axis 25.

Asseenin FIGS. 1, 2 and 4, the abutment has a central hole
30 and a connection screw 31 where, as further seen 1n FIGS.
2 and 4 the implant 3 has a threaded inner hole 32 for the
connection screw 31. The axial orientation of the connection
screw 31 corresponds to the axial orientation of the implant
SCrew 3.

At the lateral end the abutment S comprises a recess 6,
which 1s shaped such that a head 33 of screw 31 may be seated
therein. The recess 6 thus comprises a seat surface 17 for the
screw head 33 arranged perpendicular to the implant axis 25.
In this way the head 33 of the connection screw 31 can be
accessed from the lateral end of the abutment 5, and the screw
31 may be tightened in the threaded hole 32 to establish a
strong sealing force between the abutment contact surface 16
and the implanted screw 3, through tightening forces
imparted onto the surface 17.

In a further embodiment (not shown 1n the drawing) the
abutment coupling contact surface 1s a spherical surface and
the hearing aid coupling has a corresponding reverse spheri-
cal surface, and further, the hearing aid coupling 1s magneti-
cally attached to the abutment coupling contact surface. This
allows the angle o to be varied by attaching the hearing aid
coupling on different locations on the spherical abutment
coupling contact surface.

The mvention 1s defined by the features of the independent
claim(s). Preferred embodiments are defined 1n the dependent
claims. Any reference numerals 1n the claims are intended to
be non-limiting for their scope.
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Some preferred embodiments have been shown 1n the fore-
going, but it should be stressed that the invention 1s not limited
to these, but may be embodied 1n other ways within the
subject-matter defined in the following claims.

The invention claimed 1s:

1. Bone anchored bone conductive hearing aid which has a
bone 1implantable screw (3) with an implant axis (25) intended
to be generally perpendicular to a bone surface at an 1implant
point and a skin penetrating abutment (5) which 1s connected
to the implantable screw (3) through a contact surface (16) at
a contra-lateral end thereof where the abutment (5) at a lateral
end thereot has a coupling surface (15) whereto a hearing aid
1s detachably coupled along a hearing aid coupling axis (20),
wherein the implant axis (25) and the hearing aid coupling
axis (20) are arranged at an angle o, with respect to each other.

2. Bone anchored bone conductive hearing aid as claimed
in claim 1 wherein the angle «. 1s in the range between 5 and
20 degrees.

3. Bone anchored bone conductive hearing aid as claimed
in claim 2 wherein the coupling surface (15) and the contact
surface of the abutment (5) are circular.

4. Bone anchored bone conductive hearing aid as claimed
in claim 3 wherein the abutment comprise a through going
hole (30) for a fastening screw (31), and where the screw and
screw hole 1s aligned along the implant axis (25).

5. Bone anchored bone conductive hearing aid as claimed
in claim 4 wherein a recess (6) 1s provided at the lateral end of
the abutment (5) for receiving a screw head (33) of the fas-
tening screw (31).

6. Bone anchored bone conductive hearing aid as claimed
in claim 5 wherein the recess (6) at the contra lateral end
thereol comprise a seat surface for the screw head (33)
arranged perpendicular to the implant axis (25).

7. Bone anchored bone conductive hearing aid as claimed
in claim 1 wherein the hearing aid 1s magnetically attached to
the skin penetrating abutment (3).
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